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Table 1. Chemical composition of hay, and concentrate 
DM CP EE NDF CA TON* GE 
(Meal/kg OM) 
Italian ryegrass hay ') 4.88J. 
Italian rye grass 2. 9 4 51. 5 4.46 
Concentrate** 2.5 2 4. 77 
OM : Ory matter, CP: Crude protein, EE. Ether extracts, :\OF: Neutral detergent fiber, CA : Crude asb, 
TON: Total digestible nutrient. GE : Gross energy. 
* ; Oata from table value ls . 
** : Ingredients (OM %) : corn barley 25%, wheat bran 9%, defatted rice bran 790, soybean meal 12"'c, 
molasses 3.7'70, alfalfa meal 7 beat pulp )()O, CaCO) 1.3%. 
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Table 2. Parity, length of gestation, live weight. live weight birth weight of 
calves, dry matter (DM) intake, total digestible nutrient (TDN) intake, crude 






Length of (days) 

Live weight (kg) 







Live weif!ht (kg/day) 
darn fetus 
dam 
Birth weight of calves (kg/head) 
Dry matter intake" (kg/day) 
(% of requirement) 
TDN intake (kg/day) 
CP intake (kg/day) 
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05 
4. _.5 NS 
LSM : Least Square Means, SE : Standard Error. 
, : I' O. L 
, : Last 10 \veeks of gestation. 
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30 31 32 33 34 35 36 37 38 39 
Weeks of gestation 
Fig. 1. Dry matter intake during last 10 weeks of 
gestation. Open circle and closed squares indicate 
least square means SEM of maintenance (M) and 
maintenance plus pregnancy (MP) lc\el of feeding, 
Statistically differences (P 
0.01) were observed betv,een 1\1 and MP during 
the whole experimental period. 
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30 32 34 36 38 40 
Weeks of gestation 
Fig. 2, The effect of energy level during last 10 
weeks of gestation on plasma insulin ( I ), glucagon 
(G) and I/G ratio in dairy eows. Open circle and 
closed squares indicate least square means~SEM of 
maintenance (1\1) and maintenance plus pregnancy 
(M1') level of feeding, respectively. , * and ** 
indicate significant differenc~s ( : P 
0,1. *'1' 0,05 and **: P<O,OI, respectively) 
between the \1 and MP, 
J126 
75 T!' 







 ?,}jtj. Ij .; )l
C) 




I 1->- ~116 
 - ... ---- FFA ~W: IIJJ ['oj Ij 1 
........ MP 
14 




























{) . . FFA ~ 1 






 )- (J.~ 700 












30 32 34 36 38 40 

Weeks of gestation 

Fig. 3. The effect of energy level during last 10 

weeks of gestation on plasma glucose, urea nitrogen 

), total cholesterol (TeRO) and free fatty acid 
(FFA) concelltrations in dairy cows. Open circle 
and closed squares indicate least square means­
SEM of maintenance (M) and maintenance plus 
pregnancy (MP) level of feeding, respectively. 
and * indicate statistically significant differences (~ 
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Fig. 4. The relation"hips between TD:-; intake (TDNI) and plasma insulin ( I ), glucagon (G)and I/G ratio 
during 34-36 and 38-40 weeks of gestation in dairy cows. Open circle and closed squares indicate data of 
maintenance (M) and maintenance plus pregnancy (MP) level of feeding, respectively. +," and U indicate 
statistically significant correlation coefficient (~ : P <: O. I, ... PO. 05 and U : P < 0.0 I, respectively). 
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and closed squares indicate data of maintenace (,'1,1) and maintenance plus pregnancy (MP) level of feeding, 
respectively. , * and ** indicate statistically significant correlation coefficient ( : P 0.1. * : P 0.05 and * 
... : P<O.OL respcctively). 
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Fig. 5. The relationships between TONI and plasma glucose, urea nitrogen (UN), total cholesterol (TCHO) 
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Effects of Energy Level on Plasma Hormones and Metabolites 

During the Last Two l\fonths of Pregnancy in Holstein Dairy Cows 

Takchiro 	NISHIDA la • Mitsunori KURIHARA I , Fuminori TERADAI. 
Agung PURNOMOADI 1. 2 and Masaki SHIRATA I h 
1 NatlOnal Institute of Animal Industry. Tsukuba Norin Kenkyu Danchi. Ibaraki-ken 305-0901. Japan 
Faculty of Animal Husbandry. Diponegoro CIEversitv. Scmarang. Indonesia 
Corresponding: Takehiro NISHIDA (fax: +81 (0) 287-37-7022. e-mail: nishtake@affrc.go.jpl 
A study was undertaken to determine the effect of feed amount on the blood metabolites and hormones in Holstein 
dairy cm\,; during the last JO weeks of gestation. Italian ryegrass and concentrate were fed to meet requirement of dam 
for maintenance only (M, n ~ 9) or dam for maintenance plus fetus (~v1P, n 17). Prorortion of forage in the dict were 
90%.70;0 and 50%. Blood samples were taken via the coccygeal artery and jugular vein at 30. 32. 34. 36. 38 and 40 
weeks of gestation before morning feeding. Least square means of matter intake (DMI) during the experiment in 
M and MP were 8.15 and 9.89 kg/day, respectively. The plasma insulin concentration in M was statistically lower than 
that in MP from 32 weeks of gestation and decreased from 36 to 40 weeks of gestation due 10 growth of fetus The 
plasma concentration was unchangcd by different feeding levels and stages of gestation. The plasma free fatty 
acid (FFA) concentratIon in M was highcr than that in MP during the last 10 weeks of gestation and increased from 36 
to 40 weeks of gestation. The increase in plasma FFA was observed i'1 MP at 40 weeks of gestation. The decrease in 
plasma insulin and the increase in plasma glucagon concentration and the molar insulin: glucagon ratio were found as 
TD~ intake increased after 34 weeks of gestation. The lower plasma insulin and glucagon concentration and increase 
of fat mobilization were observed when no additional energy for fetal development was fed to pregnant dairy cows during 
the last 10 weeks of gestation. Animal Science Journal. 70 (8j .' JJ23-J131 
Key words: Nutrition, Dairy cows, Late pregnancy, level 
Present address: 'National Grassland Research Institute, Senbonmatsu, Nishinasuno-choll. Tochigi-kcn 329 279". 
b KYUSYll National Agricultural Experiment Station, Nishigoushi-machi. Kumamoto-ken 861 1192 
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